Rapid DNA degradation in primary rat hepatocytes treated with diverse cytotoxic chemicals: analysis by pulsed field gel electrophoresis and implications for alkaline elution assays.
The use of genetic toxicology tests for hazard identification is complicated by the fact that some in vitro tests using cultured mammalian cells are subject to potential artifacts that can make it difficult to distinguish between direct, chemically-induced genotoxicity, and DNA damage that occurs secondary to chemically-induced cytotoxicity (e.g., mediated by endogenous nucleases). Recently, we demonstrated that cytotoxicity-induced DNA double strand breaks (dsb) can produce artifacts in the in vitro alkaline elution/rat hepatocyte assay [Elia et al., 1993]. To explore this further, we used pulsed field gel/DNA dsb assays to characterize the relationship between chemically-induced cytotoxicity and the degradation of genomic DNA to high molecular weight fragments. Two sets of compounds were tested: 17 cytotoxic agents judged to be neither genotoxic nor carcinogenic, and 10 known genotoxic carcinogens. We found a close correlation between chemically-induced cytotoxicity and the rapid degradation of DNA to high molecular weight, double-stranded fragments. In contrast, the classic genotoxic chemicals tested generally did not trigger DNA dsb fragmentation at doses that were genotoxic but not immediately cytotoxic. These data indicate that pulsed field gel/DNA dsb assays can be used with in vitro genetic toxicology assays to help distinguish between genotoxic and cytotoxic mechanisms of DNA damage.